Induction of labor rates have more than doubled nationwide in the past 15 years. The increase in medically induced inductions was slower than the overall increase, suggesting that inductions for marginal or elective reasons rose more rapidly. Elective inductions seem to account for at least half of all inductions and 10% of all deliveries. Whether the experience of an elective induction is satisfactory to the patient, obstetrician, and intrapartum crew warrants more widespread attention. Cesarean rates are high for nulliparas undergoing an induction with an unfavorable cervix. Prospective studies are limited or nonexistent to recommend induction of labor for elective or marginal indications. Until more prospective work is performed, it will be difficult to evaluate the true impact of the elective induction of labor on population-wide cesarean delivery rates. Strategies for increased obstetrician awareness are proposed through practice guidelines and through clinical research trials.
Introduction
Induction of labor is one of the most common procedures in obstetrics. Ac-cording to the Centers for Disease Control, the rate of labor induction nationwide increased gradually from 9.5% to 21% between 1990 and 2003. 1 Reasons for this greater than doubling of inductions relate to widespread availability of cervical ripening agents, pressure from patients, conveniences to physicians, and litigious constraints. The increase in medically indicated inductions was slower than the overall increase, suggesting that induction for marginal or elective reasons has risen more rapidly.
An elective induction is defined as the direct initiation of labor without a medical or obstetrical reason. This apparent increase in elective inductions occurred despite condemnation by the American College of Obstetricians and Gynecologists (ACOG). 2 Data to support or refute elective inductions of labor are minimal or limited, and span 4 decades of an often-changing obstetrical practice.
This article focuses on the impetus for increasing numbers of elective inductions and on a review of the available literature on this approach to pregnancy management.
Advantages of Elective Inductions
Labor induction has unquestionable merit when benefits of prompt delivery outweigh the risk of continuing the pregnancy. Factors most commonly cited for elective induction are patient desire and physician convenience. With more pregnant women being either employed or more responsible outside the home, advance arrangements for work, travel, and home are desirable. The rationale for elective induction is patient and physician convenience. The patient can arrange her schedule and that of family members who will be attending the birth and take care of issues such as child care. The physician can better guarantee attendance at the delivery although avoiding the generally poor timing of spontaneous labor. The availability of agents to ripen the cervix and to induce or augment labor has made elective induction of labor at least a feasible delivery option.
An elective induction may have positive emotional consequences. Women who undergo elective induction may be less anxious and more self-confident than women awaiting spontaneous labor. 3 Additionally, many physicians often prefer to deliver those patients for whom they have provided prenatal care.
Presumed advantages to scheduled inductions include permitting efficiencies in office scheduling, avoiding potential conflicts with previously appointed daytime activities, and minimizing the chance for the obstetrician to be awakened at night. 4 Scheduled inductions may improve staffing schedules for labor and delivery units. Advocates agree that elective inductions allow for better planning of daytime deliveries with a less fatigued patient and with more perinatal personnel.
Although the ideal condition for an elective induction is unknown, multiparous women at term generally present with a more favorable cervix. The Bishop score was originally described in 1964 as a means to predict successful elective induction in multiparous women. 5 With a Bishop score of 8 or more, the probability of vaginal delivery is similar to spontaneous labor. When compared with spontaneous labor, elective induction at term does not seem to pose an increased risk either to the multiparous woman or to her fetus in carefully selected populations. Nielsen and colleagues 6 undertook a randomized clinical trial in 116 nulliparous and multiparous patients at 39 weeks gestation with a Bishop score >4. Birthweights were less (average 145 g) in the elective induction group with no increase in the cesarean delivery rate. 6 Current ACOG recommendations leave a great deal of freedom in criteria for elective induction stating only that labor may be induced for logistic reasons such as risk of rapid labor, distance from hospital or psychosocial indications with the caveat that fetal lung maturity should be established. 2 These conditions apply particularly to multiparous patients. Heinberg and colleagues 7 reported in a retrospective study of 304 case-control pairs of multiparous women that the rate of cesarean delivery was no higher with elective induction rather than spontaneous labor (3.6% vs. 4.3%). Neither the cervical state nor use of cervical ripening agents affected the cesarean rate.
Present Concerns
Although appealing, the above arguments are insufficient to encourage an elective induction of labor owing to the paucity of published data. Certain indications for labor induction are not validated by prior clinical investigations. For example, some inductions at term are performed for marked maternal physiologic changes such as edema, backache, or indigestion. Some indications for induction may have no bearing on the decision to induce labor or might even be relatively contraindicated.
Labor that is induced rather than spontaneous is associated with increased cesarean delivery rates, most notably among nulliparous women with an unfavorable cervix. 8 Convincing evidence exists that elective induction at term increases the risk 2-fold for a cesarean delivery among nulliparas (14% to 20%). 9, 10 Failure to progress is the primary indication. The individual obstetrician has a contributing effect to this increased risk. 11 Because elective inductions of labor are so common, even a small additional risk of cesarean delivery for nulliparous women can translate into a larger number of cesarean deliveries nationwide. Seyb and colleagues 12 performed a cohort study looking at nulliparous women in spontaneous labor at term (n = 1124) compared with women undergoing an elective induction (n = 143) or an induction for a medical indication (n = 294). The elective induction group had a cesarean rate of 17.5% compared with 17.7% in the induction for medical indication group and 7.8% in the spontaneous labor group. Patients whose labor was induced required more time on labor and delivery and a longer postpartum stay. Prysak and Castronova 13 compared 461 elective inductions at term over a 1 year period with a control group of women who labored spontaneously. Risk factors for the higher primary cesarean delivery rate in the elective induction group were nulliparity, gestational age greater than 287 days, birthweight more than 3800 g, and use of cervical ripeners. Maslow and Sweeny 14 retrospectively identified 263 women out of 1810 deliveries who had an induction of labor between 38 and 41 weeks without an apparent medical indication. Nulliparous women had a 3-fold increase in risk of cesarean delivery and multiparous women had a 2-fold increase in risk of cesarean delivery with an elective induction.
Independent studies also report a higher rate of induction of labor in women whose fetuses encountered shoulder dystocia. Possible explanations for greater risks of cesarean delivery and shoulder dystocia when labor is induced include differences in labor progression, degrees of fetal head molding, strength of contractions, and more aggressive attitudes of obstetricians. Elective induction for suspected fetal macrosomia in nondiabetic patients does not reduce the risk of shoulder dystocia and approximately doubles the cesarean delivery risk. Combs et al 15 evaluated 262 women with singleton pregnancies at term with estimated fetal weights greater than or equal to the ninetieth percentile. This study included 115 women who had spontaneous labor, 44 who had an elective induction for macrosomia as the sole indication for induction, 48 induced for maternal or fetal indications, and 55 women who underwent an elective cesarean delivery. In the electively induced group, the cesarean rate was 57% compared with 31% in the spontaneously laboring group. After controlling for birth weight and parity, elective induction was still associated with a higher cesarean delivery rate. The rate of shoulder dystocia was 5.3% in the elective induction group and 2.5% in the spontaneously laboring group.
Theoretically, an induction of labor to eliminate further fetal growth should reduce the risks of cesarean delivery and of shoulder dystocia with brachial plexus injury. A prior fetus with shoulder dystocia, suspected fetal macrosomia in a nondiabetic patient, or previous cephalopelvic disproportion are not documented indications for induction of labor. Randomized trials reveal that an induction of labor, compared with expectant management, does not significantly decrease the rates of shoulder dystocia and cesarean delivery in nondiabetic populations. 9, 16, 17 Furthermore, clinical trials to determine the risk of birth injury (brachial plexus injury, clavicular fractures) require very large sample sizes.
Management of the uncomplicated pregnancy that extends 1 week beyond the estimated date of delivery is controversial. Central to this controversy is whether the fetus is at increased risk of deterioration as gestation continues. In an otherwise uncomplicated postterm pregnancy, there is little difference in perinatal outcome with expectant management and fetal surveillance testing compared with elective induction. The literature does not provide a clear answer as to which management plan should be followed. 17 At mostly academic health centers, inductions are reserved for women with medical indications only, whereas in nonacademic centers, more than half are elective. 18 Because of this divergence, when there is a negative outcome after an elective induction, the obstetrician can anticipate an allegation of unnecessary induction due to lack of a medical indication.
Strategic Planning
Strategic planning can take the form of practice guidelines, clinical research trials, and new forms of therapy. Seeking a woman's opinion about the method and timing of delivery during prenatal visits may aid in her preparation and adaptation to labor. When presented with the perceived benefits of an induction for a marginal or elective indication, she deserves a balanced discussion that includes the risk of additional procedures and cost of healthcare. Nuutila et al 19 reported that most women hold positive attitudes toward inductions when more information is given and when the patient displays concern about herself and her fetus' health. Nevertheless, informed consent about the balance between concerns and benefits is appropriate, and written consent may eventually become a standard of care before undertaking an elective induction.
Indications for labor induction require an awareness of the peer review medical literature. Evidence-based protocols for cervical ripening and for induction of labor require acceptance by providers and preferably hospital staff. Monitoring of induction rates by hospital staff provides a clearer understanding of current hospital practice. Comparisons of induction rates is now possible between any hospital and the national rates. Although there may be no benchmark cutoff as to what is considered to be excessive, the practices of individual obstetricians may require scrutiny if their induction rates, and subsequent operative delivery rates or adverse maternal or perinatal outcomes are excessive.
Gluck and Scarrow 20 reported on peer review by the ACOG's Voluntary Review of Quality of Care program. Using principles of peer review, the program reported that interviews and reviews of medical records from the first 100 hospital site visits revealed labor induction and augmentation to be the most common area of deficiency (identified in 67 hospitals). The most common system deficiencies were the lack of effective peer review (84 hospitals) and poor documentation on the medical record (77 hospitals). Recommendations from the final report led to improvements at nearly all of the hospitals.
Assessment of the preinduction condition of the cervix is essential when considering whether vaginal delivery will occur and within 24 hours. Reis and colleagues 21 evaluated fetal fibronectin, transvaginal ultrasound, and digital examination in predicting the success of labor induction, digital examination had the highest sensitivity (84.4%). Using an abbreviated Bishop score consisting only of dilation and effacement, a score less than 2 was the best predictor that vaginal delivery was unlikely to occur within 24 hours. In another cohort study by Vrouenraets et al, 22 3 groups of nulliparous women at term were evaluated prospectively: women in spontaneous labor (n = 765), women undergoing elective induction (n = 189), and women induced for medical indication (n = 435). The greatest risk factor for cesarean delivery in all groups was a Bishop score less than or equal to 5. Other risk factors were birthweight >3500 g, use of epidural anesthesia, maternal age >30, and BMI >31.
Instead of scheduling an elective induction far in advance, measurements of ''leakage'' of the glycoprotein fetal fibronectin from the choriodecidual interface into cervicovaginal secretions may predict either spontaneous labor or successful labor induction. 23 For example, when a negative result is accompanied with a low Bishop score, an induction of labor would be conducted only on the basis of a valid indication. 24 When the result is positive, however, it is unclear which is better: to induce or to wait until the onset of spontaneous labor, which is expected to be within 5 days. 25 So far, data from only a few clinical trials reveal conflicting results, 25, 26 because spontaneous labor in nulliparous women will have the highest vaginal delivery rate. 25 Reports by Reis and colleagues 21 which included both multiparous and nulliparous patients, revealed that a positive fetal fibronectin did not identify women who would deliver within 24 hours and did not show an association with the length of labor.
Most reports about labor induction deal primarily with safety and efficacy issues of preinduction cervical ripening agents or regimens. Few assess these issues in context of the indication for induction. To optimize success with labor induction, women at greatest risk for cesarean delivery should be identified. Future investigations should evaluate variables known to influence the finding of a prolonged latent phase, dysfunctional labor, and arrest of dilatation. Examples of confounding variables include parity, gestational age, preinduction condition of the cervix, cervical ripening method, and dosing regimen of the ripening agent and of intravenous oxytocin.
Without randomized clinical trials, it is difficult to measure the benefit of elective induction of labor in terms of psychologic effects, and any additional need of intrapartum procedures such as epidural analgesia or instrumental delivery. Any randomized trial would likely require a multicenter approach with common methodologies to recruit a larger study population. If feasible to perform, such larger investigations offer the benefit of providing data on safety issues relating to the fetus (eg, fetal demise, special care nursery admission) and the mother (eg, uterine rupture).
If no additional risks are found with elective inductions than with spontaneous labor, it remains important to consider costs. Cost containment should consider nurse workforce allocation, additional hospital utilization, and additional resources (pharmacy, expendable supplies, housekeeping, etc.). Using a birth certificate database including 11,849 low-risk pregnancies, Glantz 27 found that elective labor induction is independently associated with more intrapartum interventions, more cesarean deliveries, and longer maternal length of stays. In another study designed specifically to assess economic and health consequences of elective induction at term, Kaufman and colleagues 28 looked at a hypothetical cohort of 100,000 women. A decision tree model was used to compare elective induction to expectant management until 42 weeks. The number of cesarean deliveries and costs were the main outcomes. In the model, women who were expectantly managed could enter spontaneous labor, have abnormal antenatal testing which necessitated induction, have an intrauterine demise, or continue the pregnancy into the next week of gestation. The various outcomes could occur during each week of continued pregnancy. Women remaining pregnant at 42 weeks would undergo an induction of labor. Using this model, elective inductions cost the medical system approximately $100 million and required more than 12,000 excess cesarean deliveries. The most expensive inductions were in nulliparous women with unfavorable cervixes. Induction of multiparous women with a favorable cervix at 41 weeks was the most cost effective.
Conclusions
Induction of labor rates have more than doubled nationwide in the past 15 years. The increase in medically induced inductions was slower than the overall increase, suggesting that inductions for marginal or elective reasons rose more rapidly. Elective inductions seem to account for at least half of all inductions and 10% of all deliveries. Whether the experience of an elective induction is satisfactory to the patient, obstetrician, and intrapartum crew warrants more widespread attention. Cesarean rates are high for nulliparas undergoing an induction with an unfavorable cervix. Prospective studies are limited or nonexistent to recommend induction of labor for elective or marginal indications. Until more prospective work is performed, it will be difficult to evaluate the true impact of the elective induction of labor on population-wide cesarean delivery rates. Strategies for increased obstetrician awareness are proposed through practice guidelines and through clinical research trials.
